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ACCIDENTS AT METALLURGICAL WORKS IN THE UNITED STATES DURING 
THE CALENDAR YEARS 1913 AND 1914, 


Compiled by AtBert H. Fay. 


INTRODUCTION. 


This paper is the first report of the Bureau of Mines on accidents 
at metallurgical works, and is for the calendar years 1913 and 1914. 
During these two years 119 men were killed, 2,285 seriously injured, 
and 11,046 slightly injured at smelters and mills representing fatality 
and injury rates of 1.55, 29.67, and 143.44, respectively, per 1,000 
men employed. The report includes the returns of 79 smelting 
plants in 1913 and 94 in 1914, including copper, lead and zinc, and 
quicksilver smelters, as well as refineries. The iron blast furnaces 
are not included in the figures given herein. The number of ore- 
dressing plants reporting in 1913 was 311, and in 1914, 484. These 
represent concentrating plants of copper, lead, and zinc ores, stamp 
mills, cyanide plants, and iron-ore washers. 

A request for reports of accidents at metallurgical plants was sent 
out late in 1914 for the year 1913, and there were a number of com- 
panies that did not render reports, the request being the first made 
by the bureau for reports of accidents at such plants. A larger 
number of operators reported for the year 1914 than did for 1913, as 
indicated above. The total number of men reported employed in 
the metallurgical plants, both smelters and ore-dressing plants, was 
35,549 in 1913 and 41,461 in 1914. 

Slight increases in fatality or accident rates in 1914 as compared 
with 1913 may be apparent rather than real, because of more detailed 
reports having been made for 1914. 


ACKNOWLEDGMENTS. 


The data presented in this paper were voluntarily supplied by the 
officials and managers of the metallurgical companies at the request 
of the bureau, there being no law compelling such companies to 
render a report. The bureau gratefully acknowledges the hearty 
cooperation of the many officials who have answered its inquiries, 
and invites suggestions whereby the annual report of accidents at 
metallurgical plants may be improved so as to best serve the industry. 
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6 ACCIDENTS AT METALLURGICAL WORKS IN 1913 AND 1914, 
SERIOUS AND SLIGHT INJURIES. 


The definition of an accident, which is of fundamental importance, 
is different among the various mining and metallurgical companies. 
One operator may require a detailed report of any casualty, however 
slight, that delays the worker, or that draws blood; another may not 
consider an accident worthy of record that does not come to the 
attention of the foreman or shift boss. 

The higher accident rate in one State as compared with those of 
other States may be due to the fact that more complete records have 
been kept. Companies employing only a few men do not, as a rule, 
kecp a complete register of the serious and slight injuries; hence these 
ratios in some States may be low, but such low rates do not neces- 
sarily indicate that the danger is less than in an adjoining State. 


SERIOUS INJURY. 


The distinction made in this report between a serious and a slight 
injury is entirely arbitrary and is in accordance with that used by 
the bureau in the collection of statistics of mine and quarry accidents 
since 1911. A line had to be drawn at some definite point, and hence 
a serious accident is considered in this report as one that would 
disable a man and keep him from duty 20 days or more. This class 
includes such injuries as broken arms and legs, loss of eye, and severe 


cuts and bruises. 
SLIGHT INJURY. 


A slight injury is considered as one that involves a loss of time 
of more than 1 day but less than 20 days. Under this class may 
be placed such injuries as cuts, sprains, mashed fingers, bruises, dirt 
in eye, and slight burns. Of course any slight injury may become 
infected, and thus result in a serious accident as defined above. 


REVISED CLASSIFICATION OF INJURIES FOR 1915. 


Many of the States now have compensation laws, and in order to 
conform with their classifications the bureau's classification of serious 
and slight injuries for 1915 will be on a 14-day (2-week) basis instead 
of 20-day, as at present. The new classification of injuries will 
include three types, as follows: 

1. Fatal. 

2. Serious (time lost, more than 14 days): 

(a) Permanent disability. 
Total. 
Partial. 
(b) Others. 
3. Slight (time lost, 1 to 14 days, inclusive). 
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ACCIDENTS AT ORE-DRESSING PLANTS. 7 


ACCIDENTS AT SMELTERS. 


In 1913 the number of men killed at smelting plants was 47, or 
2.29 per 1,000 men employed; in 1914 the number killed was 33, 
or 1.22 per 1,000 employed. In 1913 there were reported 740 serious 
injuries, or 35.99 per 1,000 employed, as compared with 1,015 in 
1914, or 37.65 per 1,000 employed. The number of slight injuries 
reported in 1913 was 3,507, or 170.54 per 1,000 employed, as com- 
pared with 4,658 in 1914, or 172.77 per 1,000 employed. Table 1 
presents a summary of accidents at smelting plants by causes and 
by States, showing the number killed and seriously and slightly 
injured during the calendar years 1913 and 1914. At the bottom 
of the table comparative fatality and injury ratios at ore-dressing 
plants, coke ovens, quarries, and metal mines are given. 

Tables 3 and 4 show the number of men employed and the number 
of days worked at smelters, by States, for the years 1913 and 1914. 
They also show the total number killed and injured, with fatality 
and injury ratios for each State. Tables 5 to 10, inclusive, show 
fatalities and injuries by causes and States for 1913 and 1914. 


ACCIDENTS AT ORE-DRESSING PLANTS. 


The number killed in the ore-dressing plants in 1913 was 16, or 
1.07 per 1,000 employed; the number killed in 1914 was 23, or 1.59 
per 1,000 employed. The injuries reported in 1913 were 307 serious 
and 1,670 slight, as compared with 223 serious and 1,211 slight in 
1914. Table 2 is a summary of the accidents by causes and by 
States for the years 1913 and 1914. 

Tables 11 and 12 show the number of employees by States, the 
number of days’ work performed, together with the number killed 
and injured, with fatality and injury rates calculated for each State. 
Tables 13 to 18, inclusive, show the number killed and injured at 
ore-dressing plants, classified by causes and States, during the 
calendar years 1913 and 1914. 
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8 ACCIDENTS AT METALLURGICAL WORKS IN 1913 AND 1914, 


CAUSES OF ACCIDENTS. 


The percentage of accidents due to any one cause is given in the 
following table: 


Accidents at ore-dressing and smelting plants in the United States, classified by 
principal causes, during 1913 and 1914 combined. 


Ore-dressing plants. Smelting plants. 


Cause of accident. ee a ; 
Killed. Seriously eee Killed. Seriously) Slightly 


injured. | injured. injured. | injured. 

Per cent. | Per cent. | Per cent. | Per cent. Per cent. | Per cent. 
PIAWS8s. cos3g cee 553 edc5 ods sated ose5566t2 12.8 9.6 6.9 5 14.0 9.7 
Machinery... ......2....2-02000- 25.6 28.9 16.5 9.0 5.7 
Falls of persons.........-......- 15.4 16.0 12.4 13.8 9.5 
Suffocation in ore bins......... Ted Nwrctara siesrecds el 2 za 
Flying or ie objects. . 15.4 16.0 23.8 14.7 17.1 
Electricity..... rie | 1.7 1.4 -6 1.2 
Hand tools... a! 5.3 10.5 6.9 10.9 
Nails, splinte 1.1 5.1 «3 2.1 
Burns (steam, wat 1.0 1.0 26.7 20.6 
Other causes 20.4 22.3 13.8 23.1 


In the ore-dressing plants machinery was responsible for 25.6 per 
cent of all fatalities, 28.9 per cent of the serious injuries, and 16.5 
per cent of the slight injuries. Similar figures for smelting plants 
are much smaller, for the reason that there is more machinery in use 
in ore-dressing plants than at smelters, and the men are usually in 
closer contact with the machinery, as, for example, at jigs, tables, 
stamps, rolls, and crushers. There are many revolving shafts, a 
large number of which have projecting keys, moving belts, wheels, 
and cams within the reach of the operator. The machinery at smelt- 
ing plants is usually confined to the power house, where the blowers, 
engines, and dynamos are placed, and to overhead cranes, most all 
of which are entirely out of the reach of the regular smelter employees. 

The percentage of accidents due to ‘falls of persons” and “flying 
and falling objects” is 15.4 per cent for each in ore-dressing plants, 
whereas at the smelters the fatalities due to falls of persons represent 
20 per cent of the total, and those due to flying or falling objects 
represent 5 per cent. 

Haulage systems cause 25 per cent of the fatalities at smelting 
plants, and about half this percentage at ore-dressing plants. The 
difference is largely due to the type of material handled and to the 
larger number of cars in operation around smelter yards than are at 
ore-dressing plants. In many ore-dressing plants the ore is brought 
to the bins in railroad cars or acrial trams, and often there is no other 
haulage system in connection with the plants, the tailings usually 
being disposed of by launders or flumes, whereas at smelting plants 
the molten slag is usually handled in slag cars and the bullion has 
to be handled on trucks. 
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CAUSES OF ACCIDENTS. 9 


At smelting plants burns from hot metal, slag, etc., claim the 
largest percentage of serious and slight injuries and 11.3 per cent of 
the fatalities. 

The tables presented herein will serve to call attention to theyprin- 
cipal causes of accidents at these works and should serve as guides 
for the safety engineer to show where it will be possible for him to 
do his work most efficiently and to accomplish the best results. 
Little has been written on the subject of metallurgical accidents, 
other than for the iron and steel industry, and statistical information 
is far from being complete. 
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10 ACCIDENTS AT METALLURGICAL WORKS IN 1913 AND 1914. 


STATISTICAL TABLES. 


The tables showing the classification and the number of accidents 
at metallurgical works in the United States during the calendar years 
1913 and 1914 follow: 


TaBLe 1.—Summary of accidents at smelting plants in the United States, 1913 and 
1914. 


Seriously Slightly 
Killed. injured. injured. 


1913 1914 1913 1914 1913 1914 


Accidents by causes: 
Haulage system (cars, motors, etc.). 5 3 80 110 306 385 
Railway cars or locomotives........ aioe 5 7 21 34 54 77 
GTUS ONS. 6 so e:5 Seats sare cowecloa des paawers cea 0 0 7 6 12 7 
CHAN OSS Foes pe ede stor aunta sivlelanleleg idloeloecis scieleie 4 0 18 17 50 38 
BOW NS. 5-52 ose ses ev ee nedesey eevee eaten 9 0 0 0 2 3 
Other machinery; 32. feces icacses eh sgasseae 8 3 45 66 187 168 
Falls of persons. 0.0... .-scecccrcccceoreresecs 10 6 95 147 269 473 
Suffocation in ore bins...............-.-..-.- 1 2 3 1 10 0 
Flying or falling objects | (rocks, timbers, etc.) 3 1 102 157 501 895 
Gas (burning or asphyxiation)............... 0 0 2 3 16 56 
Sealding (steam or water)..................- 0 1 11 21 34 41 
ElQOtricity <5:.5 vec ccaweie 2 2 4 6 53 43 
Hand tools.......... 0 0 44 7 379 509 
Nails, splinters, ete.. aa 0 0 2 3 7 93 
Furnace slipsiiscisiesis -2atacta.-fiasetescsesssenexs 0 0 2 2 15 6 
Burns from matte, slag, or molten metal (pouring 
or spilling) . 4 2 174 191 603 768 
Hot-metal explosions... 2 0 28 43 120 119 
Other causes.......... 3 6 102 131 819 977 
Total number killed or injured 47 33 740 | 1,015 | 3,507 4,658 
Accidents by States: 
ATIZONG, 5 co cecsasesciscenss Soci aadecarsakastoasn 15 3 187 136 618 417 
Calor 2o3. cesses sanes ince yeresasessusesesas 2 1 88 44 56 119 
COLOTADG san s0csssus ecicn seas lssenrestaeseacea 1 2 57 126 238 510 
BUMOIS. Sirs St Zi Scascapes te sacestaeasa ates 2 3 46 73 225 624 
MANNS. co acesnsharest eaqaceess stanwesesse ea 0 0 11 u 52 78 
Misso0rls . 2c .cscccasacccsatestsccngatcsesade 0 0 20 20 333 237 
MGONIGNAS Fc: caeceed on ate bch s ae ceshsscaeneanss 4 6 37 62 353 476 
INGVAIE cs coals cccpeatacteeiseemesesaedaseeee 5 1 17 8 lll 25 
INGW: JOTSOY steer vee ce cosh edes ass adessneazees 2 3 28 131 172 491 
INGW: VOUK Soscosaccyqassavas nor ankeas weaasase 1 1 0 3 15 46 
ORIGNOMOs des SNe es Nias tages ESSE TES AK ORE ERS, 3 1 23 14 98 8 
Ponrisy Vania 505 cesccewseecnascesiece ape ssgce 0 1 19 9 232 196 
PRORNESSCR S255 caesRabls scdawegeesstesseelcass 0 1 29 51 343 275 
LORE | ReeReeEe ee Peer Ercy Tey ert ety Pre er ee eet 10 5 95 161 459 444 
West Virginia:.. 22 2cdvensessocncetsascictqeds : 1 0 rd 14 79 47 
OLher States 22.255 so530Sce Sotsastetsaseses ascteen 1 5 76 152 123 590 
Total number killed or injured............... 47 33 740 | 1,015 | 3,507 4,658 
Number killed or injured per 1,000 eRpwyeN: | 
Suielting: plants, oases s casita anddecssacecssypeste 
Ore-dressing plants pacapisdansaoee 
Coke: Oy GnS.. 2.250 5.we nash pes eames set oeatea seeds 
QUABITIGS 3. Si. c occ eGanse ec eaawect ess aeets cums 
Metal mines (surface only)..............--2--.---- 
Metal: mings (total). << 5. <5 eivavcnccwessccemess ees 


Coal mines (total) 5... ccicSedatenassescuavsadtes 


STATISTICAL TABLES. 11 


TaBLE 2.—Summary of accidents at bia ir eal plants in the United States, 1913 
and 1914. 


Seriously Slightly 
Killed. injured. injured. 


1913 1914 1913 1914 1913 lgl4 


Accidents by causes: 


Haulage system (cars, motors, etc.). 1 0 19 19 79 60 
Railway cars or locomotives....... 1 3 10 3 24 35 
Crushers s5.28 823 ses seccastestes 0 0 6 6 27 17 
Rolls or stamps... 0 2 7 8 24 33 
Tables, jigs, etc... 0 0 4 10 51 36 
Other machinery 2 6 61 41 158 129 
Falls of persons......... 3 3 61 34 187 171 
Suffocation in ore bins 1 2 0 0 0 2 
Falling objects (rocks, timbers, etc.). 3 3 61 21 316 201 
Cyanide or other poisoning.......... 1 0 1 1 7 8 
Scalding (steam or water)......... 0 0 4 1 20 8 
RlSttraQty convo ens scsScesycee ses 1 2 5 4 16 26 
Hand tools...............--- hi 0 0 14 14 185 119 
Nalisi splinters: 6te..2,% cas wessecanessesscccsazebes 0 0 1 5 73 73 
Flying pieces of rock from sledging or crusher... .. 0 0 4 9 128 41 
OT COMISOG ssa peceteesedestcts tse geass beeesce occa 3 2 59 47 375 252 
Total number killed or injured................ 16 23 307 223 | 1,670 1,211 
Accidents by States: 

MIBDAMG Ac csesssccchsceesswecee? . 0 0 1 0 15 1 
Alaska. (2) 1] (a) 3] (a) 27 
Arizona. 4 5 64 58 271 229 
CBSE sg2: eb secs Novae ze ste che 0 1 7 7 29 94 
ColoradOs sins <avs Ses8 355 suetos ce nee 5 2 30 7 97 86 
AGG 6. cd assnandcanescsdactus ns nGakslatanyncases 1 1 7 5 23 14 
TMINGNS: 2 os 22022 DoactemacanwSa pet cele ence tote ke ee 0 0 1 2 33 1 
Michipatis: < 224005 e10.S0e Sos scetectessubatsnes keane 0 1 8 25 17 26 
Missouri, s4.55 3230 5.2525 shh eect wes asset seweress 1 2 ll 12 198 168 
Montana .2. csc. seccscsbuessang ss 1 4 23 20 166 101 
NO@VAUS 7 So stlvc ce en ce geiewe ewe 0 2 19 18 64 65 
New Jersey «osc. 02cieseccescetes 0 0 4 5 25 22 
New MOxieO.cs o.5.50c5 saciesaasasce 1 0 7 8 104 87 
INOW, Vonks <nsisscsccccanseskecas 0 0 0 4 0 8 
Oklahoman, 60 -5.5555252<i025 2025535 ox? 0 0 3 4 8 31 
OPOBON i tacts iS thahtazyicns Pease ce at iasepeacee’ 0 0 0 1 3 4 
South Dakota..: 2-5... ssiccssaseas 3 0 0 5 4 29 6 
MTOUNCSSOCs 25-35 s5cecancccseece sess ; 0 0 2 0 11 1 
WOEAS 22. ai vqcica casa caeissaesey Gvons FS 0 0 0 1 0 6 
RIOON oo sass sae res<asers iataadeewen = 2 4 97 16 434 195 
Winginias..ics<5.o.ce2s¢4esbodencs d 0 0 2 1 18 4 
Washington.. s 0 0 0 0 0 0 
Wisconsin... ‘ 0 0 3 0 65 16 
Other States..................00ee iM 1 0 13 2 60 19 
Total number killed or injured................ 16 23 307 223 | 1,670 1,211 


@ No report rendered. 
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PUBLICATIONS ON ACCIDENT STATISTICS. 


Limited editions of the following Bureau of Mines publications are 
temporarily available for free distribution. Requests for all publica- 
tions can not be granted, and applicants should select only those 
publications that are of especial interest to them. All requests for 
publications should be addressed to the Director, Bureau of Mines, 
Washington, D. C. 


Bu.ietin 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 

TecunicaL Parer 40. Metal-mine accidents in the United States during the 
calendar year 1911, compiled by A. H. Fay. 1913. 54 pp. 

TrecHNICAL Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. Hl. Fay. 1913. 32 pp. 

TECHNICAL Paper 48, Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, compiled by I. W. Horton. 1913. 74 pp., 10 figs. 

TecunicaL Paper 61, Metal-mine accidents in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 

TecHNicaL Parer 73, Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp. 

TreCHNICAL ParER 92. Quarry accidents in the United States during the calendar 
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